P-N bond protein phosphatases.
The current work briefly reviews what is currently known about protein phosphorylation on arginine, lysine and histidine residues, where PN bonds are formed, and the protein kinases that catalyze these reactions. Relatively little is understood about protein arginine and lysine kinases and the role of phosphorylation of these residues in cellular systems. Protein histidine phosphorylation and the two-component histidine kinases play important roles in cellular signaling systems in bacteria, plants and fungi. Their roles in vertebrates are much less well researched and there are no protein kinases similar to the two-component histidine kinases. The main focus of the review however, is to present current knowledge of the characterization, mechanisms of action and biological roles of the phosphatases that catalyze the hydrolysis of these phosphoamino acids. Very little is known about protein phosphoarginine and phospholysine phosphatases, although their existence is well documented. Some of these phosphatases exhibit very broad specificity in terms of which phosphoamino acids are substrates, however there appear to be one or two quite specific protein phospholysine and phosphoarginine phosphatases. Similarly, there are phosphatases with broad substrate specificities that catalyze the hydrolysis of phosphohistidine in protein substrates, including the serine/threonine phosphatases 1, 2A and 2C. However there are two, more specific, protein phosphohistidine phosphatases that have been well characterized and for which structures are available, SixA is a phosphatase associated with two-component histidine kinase signaling in bacteria, and the other is found in a number of organisms, including mammals. This article is part of a Special Issue entitled: Chemistry and mechanism of phosphatases, diesterases and triesterases.